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THE WORK OF THE NATIONAL 
RESEARCH COUNCIL 


As has already been announced, the 
National Research Council is acting as a 
department of the Council of National De- 
fense, dealing with the organization of 
science and research as affected by the 


war. 
Direct connection with the work of the 
Army and Navy, both at home and in the 
field, has also been established. Brigadier 
General George O. Squier, chief signal 
officer, has recently addressed the follow- 
ing letter to the chairman of the Research 


Council : 
Dr. Grorce E. HALg, 
Chairman, National Research Council, 
Munsey Building, 
Washington, D. C. 

My dear Dr. Hale: In the Signal. Corps ques- 
tions involving the selection and organization of 
large numbers of scientific men and the solution of 
research problems are constantly arising. The Na- 
tional Research Council, organized at the request 
of the President, and acting as a department of the 
Council of National Defense, in close cooperation 
with similar bodies abroad, has federated and co- 
ordinated the scientific resources of the country 
and concentrated them upon the solution of 
military problems. It is accordingly the one 
agency in a position to meet the present needs of 
the Signal Corps. 

I therefore request the Research Council to act 
as the advisory agent of the Signal Corps in the 
organization of its various scientific services and 
the solution of research problems. To this end I 
would suggest that Dr. Robert A. Millikan, vice- 
chairman and executive officer of the Research 
Council, apply for a major’s commission in the 
Officers’ Reserve Corps, for detail in charge of this 
Very truly yours, 

GEORGE O. SQUIER, 

Brigadier General, 

C. 8. O. 





work. 


July 2, 1917 
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In accordance with this request Dr. 
Millikan is now acting as the representa- 
tive of the National Research Council in 
general charge of scientific questions re- 
ferred to the council. Dr. C. E. Menden- 
hall has been put in charge of the develop- 
ment of the various instruments used in 
connection with airplanes. Dr. Augustus 
Trowbridge, also nominated by the council, 
has organized an important branch of the 
scientific service for the army in France. 
Other scientific services for the army are 
in process of organization. 

The Navy Department has _ recently 
established a special board of four naval 
officers and four civilian advisory mem- 
bers to coordinate and organize all prob- 
lems relating to submarine warfare. The 
National Research Council is officially rep- 
resented on this board by its executive 
officers. The general plan adopted by the 
Navy Department contemplates the closest 
possible cooperation between the Navy 
Department bureaus, Navy Department 
boards, the Naval Consulting Board, and 
the National Research Council. A group 
of forty leading physicists, convened by 
the National Research Council for an ex- 
haustive discussion of submarine problems 
with the members of the French Scientific 
Mission, is now represented by a committee 
cooperating with the abové mentioned 
special board in tests and investigations 
of various devices for submarine offense 
and defense. Many physical laboratories 
are also taking part in this work. 

The chairman of the council, Dr. George 
E. Hale, has given his entire time to the 
work in Washington, and the following 
members of the council are residing there 
as well: 


Dr. Raymond Pearl, chairman of the agricultural 


committee. 
Dr. William H. Holmes, chairman of the anthro- 
pology committee. 
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Dr. 8. W. Stratton, chairman of the committee on 
census of research. 

Dr. M. T. Bogert, chairman of the chemistry com- 
mittee. 

Dr. W. F. Durand, chairman of the aeronautics 
committee, and vice-chairman of the engineering 
committee. 

Dr. Alonzo E. Taylor, chairman of the food com- 
mittee. 

Dr. V. C. Vaughan, chairman of the committee on 
medicine and hygiene, 

Dr. Charles D. Walcott, chairman of the military 
committee. 

Dr. L. A. Bauer, chairman of the committee on 
navigation and nautical instruments. 

Dr. Van H. Manning, chairman of the committee 
on noxious gases. 

Dr. R. A. Millikan, chairman of the physics com- 
mittee. 

Dr. C. E. Mendenhall, vice-chairman of the physics 
committee. 


During the past month the above-men- 
tioned members of the council have been 
actively cooperating with the members of 
the French scientific mission now in Wash- 
ington, as a result of which it has been 
possible to formulate various agencies for 
the consideration of technical problems for 
the solution of which definite need has 
arisen at the battle front. The members 
of this mission have recently been joined 
by Dr. Giorgio Abetti of the Royal As- 
tronomical Observatory of Rome, sent as a 
representative of the Italian Government. 

Furthermore, most of the members of 
the foreign service committee of the coun- 
cil, who have been in France and England 
for a period of two or three months, have 
returned to the United States and have 
brought with them much valuable informa- 
toin relative to the organization and de- 
velopment of scientific activities in con- 
nection with the war. A few members of 
the committee have remained in France 
to continue their observations and investi- 
gations, under special detail. Formal re- 
ports have been submitted to the council, 
through its executive and military com- 
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mittees, relating to the observations and 
experiences of the members of this com- 
mittee, in connection with which recom- 
mendations for cooperative investigations 
in this country are made. 

The special committees of the council 
on the subjects of optical glass and noxious 
gases have submitted reports, which in turn 
have been transmitted by the executive 
committee of the council to the General 
Munitions Board and the Council of 
National Defense. As a result, arrange- 
ments have been made for providing the 
government with optical glass through co- 
operation between the Bureau of Stan- 
dards, the geophysical laboratory of the 
Carnegie Institution of Washington, the 
Bausch & Lomb Optical Company, and the 
Pittsburgh Plate Glass Company. Re- 
searches on noxious gases have been placed 
under the charge of the director of the 
Bureau of Mines, acting in cooperation 
with the army and navy and the com- 
mittee on noxious gases of the National 
Research Council. 

It is expected that announcement may 
be made at a later date relative to prob- 
lems initiated by the various committees 
of the council and means for their solu- 
tion, 

A number of friends have generously 
contributed to provide funds for the ex- 
penses of the council. It is also a pleasure 
to announce that at a recent meeting of 
the Carnegie Corporation of New York, 
the following resolution was passed : 


Resolved, That the sum of fifty thousand dollars 
($50,000) or so much thereof as may be necessary, 
be and it hereby is appropriated to the Carnegie 
Institution of Washington, to be expended in the 
discretion of the president of said institution to 
meet expenses incurred by the National Research 
Council during the war; and that the treasurer be 
and he hereby is authorized to make payments as 
needed on the certificate of the Carnegie Institu- 
tion of Washington. 
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PSYCHOLOGY AND NATIONAL 
SERVICE 


Amone the many scientific problems which 
the war has forced upon the attention of our 
military authorities there are several which 
are either psychological or present a psycho- 
logical aspect. In the opinion of experts many 
of these problems are immediately soluble 
and it therefore becomes the duty of profes- 
sional psychologists to render national service 
by working on such problems. For this rea- 
son a committee on psychology has been or- 
ganized, with the approval of the council of 
the American Psychological Association, by 
the National Research Council. This com- 
mittee consists of J. McKeen Cattell, G. Stan- 
ley Hall and E. L. Thorndike from the Na- 
tional Academy of Sciences; Raymond Dodge, 
S. I. Franz and G. M. Whipple from the 
American Psychological Association, and C. 
E. Seashore, J. B. Watson and R. M. Yerkes, 
chairman and member of the National Re- 
search Council, from the American Associa- 
tion for the Advancement of Science. 

At the first meeting of the committee, it 
was voted “that whereas psychologists in com- 
mon with other men of science may be able 
to do invaluable work for national service and 
in the conduct of the war, it is recommended 
by this committee that psychologists volunteer 
for and be assigned to the work in which their 
service will be of the greatest use to the nation. 
In the case of students of psychology, this 
may involve the completion of the studies on 
which they are engaged.” 

It is the function of this general committee 
to organize and, in a general way, supervise 
psychological research and service in the pres- 
ent emergency. Problems suggested by mili- 
tary officers or by psychological experts are 
referred by the committee to appropriate in- 
dividuals or institutions for immediate atten- 
tion. Already at the suggestion of the council 
of the American Psychological Association 
the chief psychological laboratories of the 
country have been offered to the committee 
for such use as the military situation dictates. 
Moreover, the membership of the American 
Psychological Association, in response to a 
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letter addressed to it by the council, has re- 
sponded most promptly and heartily with 
offers of personal service. 

At a meeting held in Philadelphia, April 21, 
the council of the American Psychological 
Association, in addition to approving and 
urging the appointment of a committee on 
psychology for the National Research Council, 
authorized the organization of twelve commit- 
tees to deal with various important aspects of 
the relations of psychology to the war. 

The list of committees with their personnel, 
so far as at present announced, follows, to- 
gether with brief comment on the status of 
their work: 

COMMITTEES 


Committee on psychological literature re- 
lating to military affairs. It is the function 
of this committee to prepare bibliographies 
and abstracts of important psychological mil- 
itary contributions for the immediate use of 
committees, individual investigators and for 
publication. Chairman, Madison Bentley, 
University of Illinois. 

Dr. Bentley already has rendered valuable 
service to several of the committees. 

Committee on the psychological examining 
of recruits. The first task of this committee 
is the preparation and standardization of 
methods and the demonstration of their serv- 
iceableness. Chairman, Robert M. Yerkes, 
Harvard University, W. V. Bingham, Henry 
H. Goddard, Thomas H. Haines, Lewis M. Ter- 
man, F. L. Wells, G. M. Whipple. 

This committee has prepared’a method of 
group examining, and also varied methods of 
individual examining. The work, covering a 
period of four weeks, was generously financed 
by the Committee on Provision for the Feeble- 
minded. The methods are now (July 25) 
being tested in three army camps and one 
naval station. The expense of this initial 
trial, which is made primarily for the further 
development and perfecting of the methods, 
is met by an appropriation of twenty-five 
hundred dollars made by the Committee on 
Furnishing Hospital Units for Nervous and 
Mental Disorders to the United States govern- 
ment. At the present writing, the surgeon 
general of the Army awaits lists of psychol- 
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ogists who are both adequately prepared and 
willing to serve as psychological examiners. 

It is the conviction of the committee that 
the psychological examiner, by applying 
specially prepared and adapted methods to 
recruits in the camps, should obtain measure- 
ments valuable alike to line officers, to gen- 
eral medical officers, and to the special officers 
in charge of the psychiatric hospital units. 

It is assumed that the work of psychologists, 
although not strictly medical in character, but 
instead vocational, educational and _ social, 
will supplement that of the medical examiner 
by supplying him with information otherwise 
not available. Further, the psychologist may 
aid the psychiatrist by detecting and referring 
to him those individuals for whom careful 
psychiatric examination is obviously desirable. 

Committee on the selection of men for 
tasks requiring special skill. This includes 
the selection and promotion of officers, as well 
as choice of men for varied kinds of skilled 
service. Chairman, Edward L. Thorndike, 
Columbia University, J. C. Chapman, T. L. 
Kelley, W. D. Scott. 

A method of selecting officers devised by 
Dr. Scott is now in use in many of the 
Officers Training Camps. 

Committee on psychological problems of 
aviation, including examination of aviation 
recruits. Chairman, H. E. Burtt, Harvard 
University, W. R. Miles, L. T. Troland. 

Work looking toward the development and 
thorough testing of methods for the selection 
of aviation recruits has been authorized by 
the Government and already is in progress in 
at least one of the institutions where the re- 
cruits are being trained. 

Committee on the psychological problems 
of incapacity, especially those of shock, re- 
education and vocational training. Ohair- 
man, §. I. Franz, Government Hospital for 
the Insane, K. S. Lashley, J. B. Watson. 

The task proposed for this committee is a 
large and difficult one and the chairman plans 
to organize, in intimate relations with various 
military activities and agencies, a committee 
which shall be competent to deal with ‘the 
varied scientific problems of incapacity. 

Dr. Franz has himself developed methods for 
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the reeducation of certain paralytics, and ac- 
cording to our information his methods are 
now used by the Military Hospitals Com- 
mission of Canada. It is greatly to be hoped 
that his own country may be equally ready to 
avail itself of these methods, and that it may 
adequately prepare in advance for the ex- 
tremely important as well as difficult task of 
rehabilitating maimed and paralyzed soldiers 
and sailors. 

Committee on psychological problems of 
recreation in the Army and Navy. Chairman, 
George A. Coe, Union Theological Seminary, 
W. C. Bagley, H. L. Hollingworth, G. T. W. 
Patrick, J. H. Tufts. 

This committee will serve the national cause 
by cooperating in every profitable way with the 
committee on military recreation of the Y. M. 
C. A. and with such other agencies as are im- 
mediately concerned with this kind of military 
aid. Psychologists will find abundant oppor- 
tunity for the study of psychological aspects 
of recreational problems. 

Committee on pedagogical and psychological 
problems of military training and discipline. 
Chairman, Charles H. Judd, University of 
Chicago. 

Committee on problems of motivation in 
connection with military service. Chairman, 
Walter D. Scott, Northwestern University, 
H. S. Langfeld, J. H. Tufts. 

Committee on problems of emotional stabil- 
ity, fear and self-control. Chairman, Robert 
S. Woodworth, Columbia University, W. B. 
Cannon, G. Stanley Hall, J. B. Morgan, J. F. 
Shepard. 

It is probable that in addition to dealing 
with the special problems of emotional stability 
this committee will find it desirable to under- 
take a careful study of incorrigibility. 

Committee on acoustic problems of military 
importance. Chairman, Carl E. Seashore, 
University of Iowa, R. M. Ogden, OC. A. 
Ruckmich. 

Already the chairman of this committee has 
interested himself in the relations of the prin- 
ciples of acoustics to various naval situations. 
Methods of localizing sounds and their util- 
ization for the detection of submarines, the 
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identification of guns, and the locating of 
batteries are clearly important. These ques- 
tions are under investigation by the physics 
committee of the National Research Council, 
with which Dr. Seashore’s committee will co- 
operate. 

Committee on visual problems of military 
significance. Chairman, Raymond Dodge, 
Wesleyan University, R. P. Angier, H. A. 
Carr, L. R. Geissler, S. P. Hayes, G. M. 
Stratton, L. T. Troland. 

Chairman Dodge has devised and perfected 
an apparatus for the measurement of various 
important aspects of the naval gunners reac- 
tion. This is now installed for trial on a 
number of battleships. The committee has 
also been requested to prepare and recom- 
mend to the Navy methods for the selective 
examinating of men for various kinds of 
service. This work is in progress and its 
results will shortly be reported to the officials 
directly concerned. 

If the war continues for as much as a year 


American psychologists will have opportunity 


to serve importantly, not only in the examin- 
ing and classifying of recruits but also in the 
selection of men for positions of responsibil- 
ity, and in the choice and training of avi- 
ation recruits, naval gunners and others in 
skilled service. It is no longer a matter, as 
at first appeared to be the case, of inducing 
military authorities to accept methods of 
psychological measurement, but instead pri- 
marily one of meeting their expressed needs 
and requests for assistance. 

As psychological research along such lines 
as have been indicated above progresses and 
as the applicability and serviceability of meth- 
ods are demonstrated, it is probable that 
effective use can be made by the government 
of all scientists who are skilled in the study 
and control of human behavior. For after all, 
the human factors in the war are as important 
as are the mechanical and it can not be 
doubted that brains and not brawn will decide 
the great conflict. 


R. M. Yerkes, 
Chairman 
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WILLIAM BULLOCK CLARKE 


Dr. WititiaM Buiiock CxiarkeE, professor of 
geology in the Johns Hopkins University, 
eminent for his contributions to geology, died 
suddenly from apoplexy on July 27, at his 
summer home at North Haven, Maine. 

Wm. Bullock Clarke was born at Brattle- 
boro, Vermont, December 15, 1860. His 
parents were Barna A. and Helen (Bullock) 
Clark. Among his early ancestors were 
Thomas Clark, who came to Plymouth, Mass., 
in the ship Ann in 1623 and who was several 
times elected deputy to the general court of 
Plymouth Colony; Richard Bullock who came 
to Salem, Mass., in 1648; John Howland, a 
member of council, assistant to the governor, 
and several times deputy to the general court 
of Plymouth Colony, who came to Plymouth 
in the Mayflower in 1620; John Tilly who 
likewise came in the Mayflower; and John 
Gorham, captain of Massachusetts troops in 
King Philip’s War. Among later ancestors 


were William Bullock, colonel of Massa- 
chusetts troops in the French and Indian 
War, and Daniel Stewart, a minuteman at 


the battle of Lexington in 1775. 

Clark studied under private tutors and at 
the Brattleboro high school, from which he 
graduated in 1879. He entered Amherst Col- 
lege in the autumn of 1880 and graduated 
with the degree of A.B. in 1884. He im- 
mediately went to Germany and from 1884 to 
1887 pursued geological studies at the Uni- 
versity of Munich from which he received the 
degree of Doctor of Philosophy in 1887. Sub- 
sequently he studied at Berlin and London, 
spending much time in the field with members 
of the geological surveys of Prussia and Great 
Britain. 

Before leaving Munich Dr. Olark was of- 
fered and accepted the position of instructor 
in the Johns Hopkins University. He was 
instructor from 1887 to 1889, associate from 
1889 to 1892, associate professor from 1892 to 
1894, and professor of geology and head of 
the department since 1894. He has been for 
a long time a member of the academic council 
—the governing body of the university—and 
always took a very active interest in its 
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affairs, acting as one of the committee of ad- 
ministration while the university was without 
a president. 

In 1888 he was also appointed an assistant 
geologist on the U. S. Geological Survey and 
detailed for work on the Cretaceous and Ter- 
tiary formations of the Atlantic Coastal 
Plain. At the same time he was requested to 
prepare the correlation bulletin on the Eocene, 
one of a series of reports which were presented 
to the International Geological Congress in 
Washington in 1891. Professor Clark spent 
the summer of 1889 in a study of the Eocene 
deposits of the far west while the remaining 
period was occupied in the investigation of the 
Eocene formations of the Atlantic border. 
He was advanced to geologist on the staff of 
the U. S. Geological Survey in 1894 and held 
this position until 1907, since which time he 
has acted as cooperating geologist. 

Professor Clark organized the Maryland 
State Weather Service in 1892 of which he 
was appointed the director. He has held the 
position continuously to the present time. In 
1896 he organized the Maryland Geological 
Survey and has been state geologist since the 
establishment of that bureau. The Geological 
Survey was enlarged in scope in 1898 by the 
addition of a highway division which was in- 
structed to investigate and report on the con- 
ditions of the roads of the state and the best 
means for their improvement and Professor 
Clarke and his associates through their pub- 
lications and addresses aroused much interest 
in the subject throughout the state. In 1904 
the duties of the highway division were much 
increased by the appropriation of $200,000 
annually to be met by a similar amount from 
the counties for the building of state aid roads 
by the survey. A sum exceeding $200,000 
was also subsequently appropriated for the 
building of state aid roads by the survey, at 
the expense of the state alone, of a highway 
connecting Baltimore and Washington. The 
duties of the highway division were trans- 
ferred in 1910 to a newly organized State 
Roads Commission, of which Professor Clarke 
was made a member and which position he 
held until 1914. Nearly $2,000,000 had been 
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expended, however, by the State Geological 
Survey in the supervision and building of 
roads up to the date of the transfer. 

Under an Act of the Legislature passed in 
1900 Professor Clarke was appointed com- 
missioner for Maryland by the governor to 
represent the state in the resurvey of the 
Maryland-Pennsylvania boundary, commonly 
known as the Mason and Dixon line. This 
survey was completed four years later and an 
elaborate report prepared. In 1906 he was 
made a member of the Maryland State Board 
of Forestry and elected as its executive officer, 
which position he held at the time of his 
death. The governor appointed him in 1908 
a member of the State Conservation Com- 
mission. 

Professor Clarke organized and directed the 
preparation of the official state exhibits of 
Maryland mineral resources at the Buffalo, 
Charleston, St. Louis, Jamestown, and San 
Francisco expositions in 1901, 1902, 1904, 
1907, and 1915. These exhibits attracted 
much attention at the time and received a 
large number of conspicuous awards. These 
exhibits have been permanently installed as a 
state mineral exhibit at the state house in 
Annapolis. 

When President Roosevelt invited the gov- 
ernors of the states to a conference on con- 
servation at the White House in May, 1908, 
it was arranged that each governor should 
appoint three advisers to accompany him. 
Professor Clark was one of the Maryland ad- 
visers and took part in the conference. 

After the great Baltimore fire in 1904 the 
mayor of the city appointed Professor Clarke 
a member of an emergency committee to pre- 
pare plans for the rehabilitation of the burnt 
district and for several months he served as 
vice-chairman of the important subcommittee 
on streets, parks, and docks whose plans re- 
sulted in the great changes subsequently 
carried out. The following year he was ap- 
pointed by the mayor a member of a com- 
mittee to devise a plan for a sewerage system 
for the city which has resulted in the build- 
ing of the present modern system of sewers. 
Again in 1909 the mayor also appointed him 
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a member of a committee for devising a plan 
for the development of a civic center for 
Baltimore. 

Since 1901 Professor Clark has been presi- 
dent of the Henry Watson Children’s Aid 
Society of Baltimore and was a delegate to 
the White House Conference called by Presi- 
dent Roosevelt in February, 1909, to consider 
the subject of the dependent child. He was 
also a member of the executive committee of 
the State Tuberculosis Association and a 
vice-president and chairman of the executive 
committee of the federated charities of Balti- 
more. 

Numerous scientific societies have elected 
him to membership, among them the National 
Academy of Science, of which he was chair- 
man of the Geological Section, the American - 
Philosophical Society, the Philadelphia Acad- 
emy of Natural Sciences, the American Acad- 
emy of Arts and Sciences, the Deutsche Geol- 
ogische Gesellschaft, the Washington Acad- 
emy of Science, Paleontologische Gesellschaft, 
and the American Association for the Ad- 
vancement of Science. He was councillor and 
treasurer of the Geological Society of Amer- 
ica at the time of his death. In 1904 he was 
elected a foreign correspondent of the Geo- 
logical Society of London. He was also presi- 
dent of the Association of State Geologists. 
Amherst conferred on him the degree of LL.D. 
in 1908. He had numerous offers from other 
institutions, perhaps the most important being 
the professorship and head of the department 
of geology at Harvard University, but all of 
these were refused, and his devotion to Hop- 
kins and the ideals for which it stood was un- 
swerving. 

At the time of the International Geological 
Congress in St. Petersburg in 1897 Professor 
Clarke was an official delegate from the United 
States and spent several months in an extended 
trip through Russia and its provinces. In 
1906 he spent the summer on an expedition to 
central Alaska, visiting the region to the north 
of Prince William Sound. He traveled ex- 
tensively in western America and Mexico, 
reaching distant portions of the western Sierra 
Madre district. 
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With the outbreak of the war Professor 
Clarke became actively interested in problems 
of defense and economic preparedness. He was 
appointed a member of the National Research 
Council and was chairman of the subcommittee 
on road materials and a member of the com- 
mittee on camp sites and water supplies. He 
was also chairman of the committee on high- 
ways and natural resources of the Maryland 
Council of Defense. 

Professor Clarke made numerous contribu- 
tions to geological literature; his work being 
confined largely to the Cretaceous and Tertiary 
formations of the Atlantic Coastal Plain and 
the Carboniferous deposits of the central Appa- 
lachian region. Professor Clarke’s chief 
paleontological interest was centered in the 
Echinoidea, to the elucidation of which group 
he published several monographs. One of his 


monuments will be the series of reports of the 
Maryland Geological Survey, which set a new 
standard for state publications both as to sub- 
ject-matter and book-making. The systematic 
reports in which he was most interested will 


be of perennial service to science. 

He was a member of numerous clubs includ- 
ing the University, Maryland, of which he was 
a vice-president, Baltimore Country, Johns 
Hopkins, and City Clubs of Baltimore and the 
Cosmos Club of Washington. 

He was married October 12, 1892, to Ellen 
Clarke Strong, daughter of the late Edward 
A. Strong, of Boston, and had four children, 
Edward Strong, Helen, who was recently mar- 
ried to Captain H. Findlay French, Atherton 
and Marion, all of whom survive him. 

Professor Clarke’s administrative ability 
and professional attainments are largely re- 
sponsible for the extensive development of 
Maryland’s mineral resources and his loss will 
be severely felt in all quarters. He was always 
keenly interested in the educational value of 
the work of the various state bureaus which he 
directed and had just finished writing a geog- 
raphy of Maryland for school teachers. At the 
time of his death he was engaged in writing a 
report on the underground waters of the state 
and another on the coals. 
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SCIENTIFIC EVENTS 


THE ASIATIC ZOOLOGICAL EXPEDITION OF 
THE AMERICAN MUSEUM OF NATURAL 
HISTORY 
Dr. Henry Famrretp Oszorn, president of 
the museum, has received news from Mr. Roy 
C. Andrews, who is in charge of the expedi- 
tion. The principal work of the expedition 
was done in remote regions of the province of 
Yunnan, China, where no white man had ever 
been seen before the explorer and his party 
entered that region. Mr. Andrews is accom- 
panied by Mrs. Andrews, who is the official 
photographer of the expedition. The party, 
since it has been in Yunnan, has ridden 2,000 
miles on horseback and made camps in 107 
different localities varying from 1,700 to 15,- 
000 feet above the level of the sea. Mr. 
Andrews says in his report, which is dated at 

Hui-Yao, May 23, 1917: 

The active field work of the expedition ceases 
to-morrow, exactly one year since it began by our 
first trip up the Min River from Foochow—a trip 
which was interrupted rather seriously by the re- 
bellion, but which gave us some very interesting 
experiences. We have as results the following: 
2,100 mammals, 800 birds, 200 reptiles, 75 skele- 
tons of mammals, 8,000 feet of motion-picture film, 
150 Paget natural color photographs, 300 black 
and white negatives. Our attention to the subject 
of mammals has, I believe, yielded the largest col- 
lection ever taken out of China by a single expe- 
dition. We visited first the northern alpine coun- 
try along the Thibetan frontier where we were 
seldom below an altitude of 9,000 feet and col- 
lected as high as 15,000 feet. The mountains 
among which we were working were tremendous, 
reaching as high as 18,000 feet. In this region we 
were frequently with natives who had never seen a 
white person. The northern trip occupied some 
four months and we then started on a long jovr- 
ney southward to the Burma border where we col- 
lected in regions only 1,700 feet above sea level, 
where, of course, we found a totally different 
fauna. Thus the collection covers a wide range of 
climate as well as actual distance. Our large mam- 
mals include seven gorals (Nemorhacdus) from the 
Thibetan region and four serows (Nemorhacdus) 
—all complete with accessory material for group 
mounting. On the Burma frontier we collected 
twenty-five gorals—a perfectly splendid series, all 
from one mountain and of all possible ages from 
just born, young to very old males and females. 
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I do not hesitate in saying that this is the finest 
series of these rare animals in any museum of the 
world. It is quite a different species from those 
we shot in the north. A few days ago I had the 
good fortune to shoot a splendid coal-black serow 
—an animal quite unlike the serows of the Thibetan 
border and exceedingly rare in this region, We 
have also arranged to buy a fine male serow from 
Fukien Province. This gives us six of these strange 
animals of three different species. We have a 
very large sambur (Rusa) stag in perfect mount- 
able condition, ten red barking deer (Cervulus) and 
two of the very rare blue, or crested, muntjacs 
(Elaphodus). The collection contains twenty-five 
monkeys of five species and four genera. Two 
species of gibbons (Hylobates), one very small 
yellow one, and another large black variety, as well 
as eleven large gray monkeys (Semnopithecus) of 
all ages and sexes. Six or seven baboons of two 
species. Of medium-sized carnivores we have 
about 50—especially Viverrines, and one fine 
leopard. 

The large mammals of this province, as indeed 
throughout all China, are by no means abundant, 
and are in widely separated districts, so that we 
feel we have a fairly good proportion. The col- 
lection of small mammals is especially rich in In- 
sectivores, and I believe that some remarkable 
types will be found among them. 

The collection of skeletons comprises all species 
of large or medium sized mammals, and specimens 
of each species of small mammal in formalin, Also 
fetal examples of gibbon, goral, muntjac, langur, 
baboon, etc., in formalin. 

We collected birds whenever we were not occu- 
pied with mammals and during our long journeys 
between collecting points. About one third of the 
collection is from Fukien Province and the re- 
mainder from Yunnan. 

Neither Mr. Heller nor myself has ever been in 
such a poor reptile country. Some five months of 
the trip, while we were in the north, the weather 
was so cold that no reptiles at all were to be found. 
These we have collected were mostly taken during 
the few months of our southern trip. 

The photography of the expedition will, I be- 
lieve, prove of extraordinary value and interest, 
comprising, as it does, motion film, natural color 
and black and white negatives. The Paget color 
plates will be especially interesting, and have not, 
I believe, ever been used upon an expedition of 
this charaeter before. The motion film shows the 


general life of the people along the Thibetan 
border and in the far south, and, since it was de- 
veloped in the field, the success of the film, from a 
technical standpoint, is assured. 
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We have met with the greatest courtesy from all 
officials with whom we have come in contact. The 
Chinese government has granted willingly every 
request which we have made, and French and Brit- 
ish officials have given us free entry of goods, re- 
duced freight rates and assisted in various other 
ways. 


Mr. Andrews will leave Mr. Heller at 
Bhamo and proceed to Calcutta, where he ex- 
pects to spend a week or ten days at the 
museum comparing a selected series of his 
collection of small mammals with those ob- 
tained by the Anderson Yunnan Expedition 
in 1875—the only other expedition which has 
ever collected in that province. He will then 
go to Colombo and tranship for Hong Kong— 
a journey of twenty days or more. From 
Hong Kong, Mr. Andrews will return direct 
to New York, arriving about the end of Sep- 
tember or the first of October. Mr. Heller 
will probably spend some time traveling in 
India, but will no doubt reach New York 
about the same time. 


WAR SERVICE OF CHEMISTS 


Dr. JuLius StTImEGLitz, president of the Amer- 
ican Chemical Society, and Dr. Charles L. 
Parsons, secretary, have, under date of July 
24, addressed the following letter to the mem- 
bers of the American Chemical Society: 


In accordance with the resolutions passed by the 
society at the Kansas City meeting, the officers of 
your society have been urging the government that 
chemists, as in England, Canada and France, be 
used for chemical service in the war, either in the 
employ of the military branch, of the other gov- 
ernment branches, or of necessary industries. A 
special committee was organized by your presi- 
dent, consisting of Dr. W. H. Nichols, chairman, 
Drs. M. T. Bogert, A. A. Noyes, your secretary 
and your president, to lay definite recommenda- 
tions before the authorities. These have been pub- 
lished in the July number of the Journal of Indus- 
trial and Engineering Chemistry. 

The government, it appears, has decided that 
there will be no general exemption of any class of 
men as a class—for reasons which are eminently 
wise and necessary at the present moment. At 
the same time, no doubt, it is anxious to see every 
man used in what appears to it to be the right 
place for him. It has seemed perhaps best to make 
no general ruling whatsoever, except to the effect 
that there will be no class exemptions, and to leave 
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all individual eases to the federal district exemp- 
tion boards, to which exemptions for industrial, 
agricultural and professional reasons are left by 
law. 

Under the circumstances, in the absence of in- 
structions from the government and in view of the 
general desire on the part of our members for 
guidance and advice in this matter, we would rec- 
ommend to you unofficially the following proced- 
ure: Chemists of military age selected by draft 
for service and accepted by the local boards to 
which the physical examination, etc., is committed 
are advised to submit to their federal district 
boards: 

1. An official certificate of their employers, or of 
the university or college from which they have re- 
ceived degrees or with which they have been or are 
connected, certifying as to their education and ex- 
perience as chemists. 

2. An official statement by their employers of 
the nature of their work as chemists. 

3. A recommendation, if such seems right, from 
their employers, or their university or college, that 
they be assigned to continue their work as chem- 
ists. 

4. A request that in default of such assignment, 
they be detailed to serve as chemists in the mili- 
tary branch of the government. 

5. If enlisted in any capacity, inform the secre- 
tary of the society by postal card of the company, 
regiment and corps in which you are enrolled, in 
order that a record may be kept of the fact and 
the War Department advised from time to time of 
chemists in the army should their services as chem- 
ists be required. 

The purpose of this recommendation is to put 
into the possession of the government authorities all 
the facts necessary for it to decide exactly for 
what service a given man is most fitted. We be- 
lieve this to be in accordance with the resolutions 
adopted at the Kansas City meeting and in ac- 
cordance with the patrictic duty of every Ameri- 
can chemist to serve his country under the selective 
draft in the capacity the government itself, with a 
full knowledge of the circumstances, selects for 
each individual. 


THE BOSTON MEETING OF THE AMERICAN 
CHEMICAL SOCIETY 


THE September meeting of the American 
Chemical Society will be held in the buildings 
of the Massachusetts Institute of Technology, 
Charles River Road, Cambridge, Mass., Sep- 


tember 11, 12 and 13, 1917. The Northeastern 
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Section has been requested by the directors to 
omit the usual annual banquet and excursions, 
and to arrange a program characterized by 
simplicity and seriousness, and bearing as 
fully as possible on questions concerning the 
activities of chemists—both in the government 


‘service and in the industries during the war. 


The following is a list of the chairmen of 

local committees: 

Ezecutive.—H. P. Talbot, Massachusetts Institute 
of Technology, Cambridge, Massachusetts. 

Finance.—A. D. Little, 93 Broad Street, Boston, 
Massachusetts. 

Registration.—K. L. Mark, Simmons Oollege, 
Brookline, Massachusetts. 

Entertainment.—R. 8. Williams, Massachusetts In- 
stitute of Technology, Cambridge, Massachusetts. 

Press and Publicity.—R. W. Neff, 22 India Square, 
Boston, Massachusetts. 

Entertainment of Ladies—Mrs, A. D. Little. 


Registration will be conducted at the build- 
ings of the Massachusetts Institute of Tech- 
nolegy, Cambridge, except on Monday, Sep- 
tember 10, when it will be held at the Hotel 
Lenox. Society headquarters will be at the 
Hotel Lenox at the corner of Boylston and 
Exeter Streets. The use of the Engineers’ 
Club, at the corner of Arlington Street and 
Commonwealth Avenue, will be extended to all 
members of the society. 


PROGRAM 
Monday, September 10 


4 p.M.—Council meeting. Engineers’ Club. 
7 p.M.—Dinner to the Council at the Engineers’ 
Club (tendered by the Northeastern Section). 


Tuesday, September 11 


10 a.M.—General meeting of the society in the 
Massachusetts Institute of Technology. 

Address of Welcome: Dr. R. C. Maclaurin, presi- 
dent, Massachusetts Institute of Technology. 

Response: Julius Stieglitz, president, American 
Chemical Society. 

General papers: 

2 p.M.—General Conference on Chemistry and 
Chemistry in Warfare, opened by William H. 
Nichols, chairman, committee on chemicals, Coun- 
cil of National Defense. Marston T. Bogert, chair- 
man, chemistry committee, National Research 
Council. 

5 p.M.—Harbor trip to Hotel Pemberton, where 
an informal shore dinner and smoker will be held. 
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Wednesday, September 12 


Morning.—Conferences of Divisions. 

Afternoon.—Divisional Meetings. 

Evening.—President’s address, Huntington Hall, 
Rogers Building, Massachusetts Institute of Tech- 
nology, Boylston Street. 


Thursday, September 13 


Morning and Afternoon.—Divisional Meetings. 

The usual meetings, including the annual elec- 
tion of officers, will be held by all the Divisions, 
and by the Rubber Chemistry Section, with the fol- 
lowing special program: 

Physical and Inorganic and Organic Divisions 
may hold a joint conference on Wednesday morn- 
ing, September 12. 

Division of Industrial Chemists and Chemical 
Engineers, Wednesday, September 12. Conference 
on ‘‘The industrial chemist in war time.’’ 

Division of Organic Chemistry will hear and dis- 
cuss the report of the committee on ‘‘The supply 
of organic chemicals for research during the war,’’ 
by the chairman, C. 8. Hudson. 

Division of Pharmaceutical Chemistry.—Con- 
ference on ‘‘ Pharmaceutical chemistry and the fu- 
ture,’’ opened by L. F. Kebler. The secretary of 
the Division wishes to call the attention of the 
members to the fact that papers on the composi- 
tion of plant drugs or any of their constituents, 
the composition of volatile oils, ete., are appropri- 
ate to the program of this division. Papers on 
pharmacological testing should also be presented 
to this division. 

The Fertilizer Division will have papers of un- 
usual interest dealing with the fertilizer situation 
of to-day in relation to the chemical methods em- 
ployed in the analysis of fertilizers, sampling of 
fertilizers, etc. A conference where the papers 
previously read will be freely discussed and general 
conditions affecting the fertilizer business from a 
chemical standpoint will close the meeting. 

Division of Biological Chemistry. The sessions 
of the Biochemical Division include for Wednes- 
day a special program concerning ‘‘Enzymes and 
their action.’’ 

Division of Water, Sewage and Sanitation will 
hold a conference on ‘‘Sanitation in warfare.’’ 


All titles for papers should be in the secre- 
tary’s hands on or before August 27; or in the 
hands of the secretaries of divisions on or be- 
fore August 25, with the exception that titles 
of papers should reach the secretary of the 
Division of Industrial Chemists and Chemical 
Engineers on or before August 21. In order 
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that the meeting may receive due and correct 
notice in the public press, every member pre- 
senting a paper is requested to send an abstract 
to Professor Allen Rogers, Pratt Institute, 
Brooklyn, N. Y., chairman of the society’s 
press and publicity committee. The amount of 
publicity given to the meeting and to the indi- 
vidual papers will entirely depend upon the 
degree to which members cooperate in observ- 
ing this request. A copy of the abstract should 
be retained by the member and handed to the 
secretary of the special division before which 
the paper is to be presented in Boston or, bet- 
ter, sent in advance of the meeting to R. W. 
Neff, 22 India Square, Boston, Mass. Short 
abstracts will be printed in ScrENce. 

The final program will be sent to all mem- 
bers signifying their intention of attending the 
meeting, to the secretaries of sections, to the 
council, and to all members making special re- 
quest therefor. 

CuHarLEs L. Parsons, 
Secretary 





SCIENTIFIC NOTES AND NEWS 

Proressor LioneL S. Marks, head of the 
combined departments of mechanical engineer- 
ing of Harvard University and the Massachu- 
setts Institute of Technology, has been ap- 
pointed to take charge of investigations re- 
lating to airplane engine design being con- 
ducted by the national advisory committee for 
aeronautics at the Bureau of Standards. 

Proressor WILLIAM D. Hurp, director of the 
extension service of the Massachusetts Agri- 
cultural College, has been called to Washing- 
ton to act as assistant to the Secretary of Agri- 
culture. 

A COMMITTEE on industrial fatigue has been 
organized under the advisory commission of 
the Council of National Defense with the fol- 
lowing membership: Dr. Thomas Darlington, 
New York, chairman; Professor Frederic S. 
Lee, Columbia University, executive secre- 
tary; Professor Robert E. Chaddock, Colum- 
bia University; Professor Raymond Dodge, 
Wesleyan University; Dr. David L. Edsall, 
Harvard Medical School; Mr. P. Sargant 
Florence, Columbia University; Miss Jo- 
sephine Goldmark, National Consumers 
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League; Professor Ernest G. Martin, Leland 
Stanford University; Dr. J.. W. Schere- 
schewsky, Public Health Service; Dr. Ernest 
L. Scott, Columbia University. The com- 
mittee is investigating munition factories and 
other industrial establishments that are manu- 
facturing war supplies, with the view of show- 
ing how avoidable fatigue may be eliminated 
and how the greatest output of the necessities 
of war may be secured compatible with the 
maintenance of the working-power of the 
workers. 


Dr. Horace D. Arnoxp, of Boston, has been 
elected chairman of the Council on Medical 
Education of the American Medical Associa- 
tion, succeeding Dr. Arthur Dean Bevan, of 
Chicago. 

Dr. Leverett D. Bristow has been appointed 
state health commissioner of Maine. 


Dr. J. ExnRiicH has been appointed chief 
chemist of the Verona Chemical Company, 
North Newark, N. J. 


Sir Georce Newman, chief medical officer 
of the British Board of Education, has joined 
the committee appointed by the president of 
the Board of Agriculture to investigate the 
production and distribution of milk. 


Sm Matcotm Morris has been elected presi- 
dent of the Institute of Hygiene, London, in 
succession to Sir William Bennett, who has 
held the post for the past ten years, and will 
continue his association with the institute as 
vice-president. 

Tue Harben gold medal of the Royal Insti- 
tute of Public Health of Great Britain, given 
every third year for eminent services rendered 
to the public health, has been awarded this 
year to Surgeon-General Sir Alfred Keogh, 
G.C.B., director-general of the Army Medical 
Service, and the gold medal for conspicuous 
services rendered to the cause of preventive 
medicine to Dr. E. W. Hope, M.O.H. for the 
city and port of Liverpool, and professor of 
public health in the university. 


As has been noted in Science the annual 
meeting of the British Association has been 
given up. We learn from Nature that meet- 
ings of the organizing committees of the 
various sections, the delegates of correspond- 
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ing societies, the committee of recommenda- 
tions, and the general committee have now 
been held. It has been decided to continue 
Sir Arthur Evans in the presidency for 
another year, while the Hon. Sir C. A. 
Parsons, who would have presided over this 
year’s meeting, will do so at the meeting 
which it is hoped will take place as arranged 
at Cardiff next year. The meeting this year 
would have been at Bournemouth, and that 
borough has repeated its invitation, which 
has been accepted, for 1919. Grants amount- 
ing to £286 were made in aid of such re- 
searches as were regarded as essential to carry 
on, having regard to present conditions. The 
new members of the council of the Associa- 
tion are Dr. E. F. Armstrong, Mr. J. H. 
Jeans, Professor A. Keith, Professor W. H. 
Perkin, and Mr. W. Whitaker. 


WE learn from The British Medical Journal 
that at a recent meeting of the administra- 
tive council of the Pasteur Institute, Paris, 
Dr. Albert Calmette, director of the Pasteur 
Institute at Lille, and Dr. Louis Martin, 
director of the Pasteur Hospital, were unan- 
imously appointed subdirectors in the room 
of Dr. Chamberland and Professor Metchni- 
koff. Dr. Chamberland, who died in 1908, has 
had no successor till now. Dr. Calmette, who 
founded the Pasteur Institute at Saigon, has 
taken a leading part in the campaign against 
tuberculosis in France, and Dr. Martin, who 
has been associated with the Paris Institute 
since 1902, has made researches on the bac- 
teriology of diphtheria, the prophylaxis of 
contagious diseases, tuberculous meningitis, 
tetanus, anthrax, and sleeping sickness. At 
the same meeting M. Vallery-Radot, Pasteur’s 
son-in-law and biographer, was elected presi- 
dent of the administrative council. 

Dr. Haroup OC. Brapiey, professor of physio- 
logical chemistry in the University of Wis- 
consin, recently delivered an address on “ Auto- 
lysis and the mechanism governing atrophy 
and hypertrophy of tissues” before the faculty 
and students of the graduate summer quarter 
in medicine of the University of Illinois. 

Prorressor G. A. Minurr, of the University 
of Illinois, will contribute the article on 
mathematics for the 1917 edition of the 
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“ American Year Book,” succeeding Professor 
E. B. Wilson, who was recently appointed head 
of the department of physics in the Massachu- 
setts Institute of Technology. 


Davin WENDELL Spence, for twenty-seven 
years a professor of civil engineering, and for 
the past ten years dean of the school of engi- 
neering and professor of civil engineering in 
the Texas College, died at Galveston on 
June 28. 

Dr. CHARLES BASKERVILLE, professor of chem- 
istry in the College of the City of New York, 
has been appointed by the Ramsay Memorial 
Committee to organize a committee in the 
United States for receiving subscriptions to 
the fund from Americans. 





UNIVERSITY AND EDUCATIONAL 
NEWS 


ANNOUNCEMENT is made that a gift of $50,- 
000 from George W. Brackenridge of San 
Antonio, Tex., will enable Columbia Uni- 
versity to open its doors to women students 
this autumn. Work will be begun at once 
on the addition to the present building to 
provide extra laboratory facilities in the de- 
partments of chemistry, pharmacology, pa- 
thology and bacteriology. 


Proressor BenJAMIN T. MarsHALL, of Dart- 
mouth College, has been appointed president 
of Connecticut College for Women at New 
London, to succeed. President Frederick 
Sykes. 


Dean W. G. Raymonpn, head of the College 
of Engineering of the State University of 
Iowa, has declined the presidency of the Colo- 
rado school of mines situated at Golden, 
Colo. 


Dr. Huan McGuican, professor of pharma- 
cology in the Northwestern University, has 
accepted the position of professor and head 
of the department of pharmacology, materia 
medica and therapeutics in the college of 
medicine of the University of Illinois. 


Dr. H. R. Crostanp of the department of 
psychology of the University of Minnesota, 
has been elected assistant professor of psy- 
chology in the University of Arkansas. 
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Lorp Crewe has accepted the invitation to 
become chancellor of the University of Shef- 
field, in succesion to the late Duke of Norfolk. 





DISCUSSION AND CORRESPONDENCE 
REPLY TO DR. ERLANGER 


On p. 384 et seq., Vol. XLV, of this journal 
Dr. Erlanger criticizes an abstract of my 
paper which he did not stop to hear and which 
is not yet published. 

Dr. Erlanger completely misses the point of 
my paper and somewhat radically changes 
some statements in his own paper. 

Dr. Erlanger stated that the pressure os- 
cillations are in direct numerical ratio to the 
manometer pressures in the compression cham- 
ber; I showed that the ratio is determined by 
the barometric plus the manometric pressure 
—i. e., Boyle’s Law. 


He says :? 
Inasmuch as the volume of incompressible fluid 
entering the artery is practically the same through- 
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out the diastolic-systolic range of compression 
and since at this time, as premised above, the com- 
pression pressure is nearly twice that which ob- 
tained at D, the pressure in the compression cham- 
ber will be raised almost twice as high by the 


1 Erlanger, Am. Jour. Physiol., 1916, XXXIX., 


401. 
2 Loc, cit., 409. 
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pulse at Z as at D; for the rise of pressure de- 
termined by the addition of a given volume of in- 
compressible material to a confined gas-filled space 
is proportional to the pressure of the gas filling the 
space. 

This statement is also expressed in the dia- 
gram® which is here given in photographic 
reproduction. The beginning pressure is 
marked zero—i.,e., ignoring barometric pres- 
sure—the “diastolic pressure” marked on the 
ordinate is just half way between zero and the 
“systolic pressure.” The ordinates drawn to 
represent the extent of oscillations are in the 
same ratio, that is the “ systolic rise ”—HV’— 
at double the manometer pressure is just 
twice that marked at N near DV for diastolic 
pressure—a ratio of 1: 2. 

Boyle’s Law shows that the ratio would be 
P’/P where P is the original total pressure; 
FP’ the new pressure produced by the addition 
of a constant volume of fluid. Accordingly: 
introducing V and V’ as the respective vol- 
umes of the gas with K as the constant it was 
found in a concrete case where V was 100 c.c. 
and where 1 c.c. of fluid was added with the 
barometer at 747 mm. that the ratio of the 
size of the oscillations at 50 mm. (manometer) 
beginning pressure as compared with 100 mm. 
(797 mm. and 847 mm. total pressure) was 
8.05: 8.55 or 1: 1.06 plus instead of 1:2 as per 
Erlanger hypothesis. 

The ratio at 0 mm. (manometer) beginning 
pressure as compared with 100 mm. (manom- 
eter pressure was 7.54:8.55 or 1:1.13 in- 
stead of 1: infinity as demanded by the Er- 


langer hypothesis. 
A. M. Bree 


Oxn10 StaTe UNIVERSITY, 
CoLUMBUS 


FAUNAL CONDITIONS IN SOUTH GEORGIA 


Regarding Mr. Luke’s note on the rats of 
South Georgia,’ it may be of interest to record 
that his question as to “ what characteristics 
the rat would develop after a few years of such 
a specialized habitat” has been at least pro- 
visionally answered by ‘the Swedish zoologist, 
Dr. Einar Lénnberg. This author in 1906 
described the South Georgia rat as a new sub- 


8 Loc. cit., 407. 
1 Science, N. 8., XLV., 502, 503, 1917. 
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species, and noted that it apparently differed 
from the typical brown rat in having a 
thicker skin, denser and longer fur, and a 
more rusty color. 

Several of Mr. Luke’s observations would 
be hard to substantiate, for instance the state- 
ment: 


Until about thirty years ago there were no rats 
on the islands. 


It is much more probable that these ubi- 
quitous rodents were introduced in sealing 
vessels not long after American and British 
sealers first began to exploit South Georgia 
on a large scale, which was in the year 1800. 
Klutschak, who visited South Georgia in 
1877, transcribed and published an American 
sealer’s chart of the island, and designated 
as “ Rattenhafen ”* the bay known to modern 
Norwegian whalemen as “Prince Olaf Har- 
bor,” but called “Port Gladstone” on the 
latest British map. Rats are still exceedingly 
abundant about this inlet, as I found in 1913. 
Within recent years rats are known to have 
been reintroduced repeatedly at Cumberland 
Bay. 

The rats at South Georgia can not fairly 
be accused of having “devastated the few 
small animals living on the island,” unless the 
birds are meant; there are no other native 
land vertebrates. Rabbits were introduced 
about 1872 by a sealer coming from Tristan 
da Cunha, and perhaps two or three times 
since, but they never gained a foothold. A 
few horses and reindeer have been thriving 
there in a feral state for a number of years. 

The whaling industry was started at South 
Georgia not “a few decades ago,” but in 1904. 
Although the rats do feed upon the whale 
carcasses, as Mr. Luke writes, it would be a 
mistake to suppose that they are at all de- 
pendent upon this source of food, for the 
creatures appear to be very nearly as abun- 
dant about the uninhabited fiords as they are 
along the shores of the carcass-strewn bays. 
I observed at Possession Bay, the Bay of Isles, 
and elsewhere, that the rats eat the young 


2 Kungl. Sv. Vet. Akad. Handlingar., Bd. 40, No. 
5, 21-23, 1906. 

8 Deutsch. Rundschau f. Geogr. u. Stat., Bd. III., 
522-531, 1881. 
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tussock grass, and that they devour also enor- 
mous numbers of the smaller species of sea- 
birds (Tubinares), which nest in burrows. 

I shall refer again to the rats of South 
Georgia in two forthcoming papers, one of 
which is already in type. The following 
references are to articles by the writer that 
throw light upon faunal conditions at South 
Georgia, and the way in which they have been 
affected by human agency: (1) “A Desolate 
Island of the Antarctic,” Amer. Mus. Journ. 
XIITI., 242-259, 1918. (2) “A Subantarctic 
Island,” Harper's Mag. January, 1914, 165- 
176. (8) “Cruising in the South Atlantic,” 
Brooklyn Mus. Quart. July, 1914, 83-110. 
(4) “A Report on the South Georgia Ex- 
pedition,” Sct. Bull. Brooklyn Mus., IL., 41- 
102, 1914. (5) “The Penguins of South 
Georgia,” Sci. Bull. Brooklyn Mus., IL., 103- 
133, 1915. 


Rospert CusHMAN MurpHy 


DEPARTMENT OF NATURAL SCIENCE, 
BROOKLYN MusEUM 


A PERSONAL AND FAMILY HISTORY REGISTER 


To THE Epitor or Sorence: In Sorence of 
May 16, 1913, the writer called attention to a 
call made by Dr. J. Madison Taylor in an 
earlier issue of ScreNncE, seeking aid and co- 
operation in a plan to secure a body of trust- 
worthy vital statistics, and attempted to em- 
phasize the crying need of just such a de- 
sideratum. It is gratifying to know that the 
aim of Dr. Taylor is now realized, and that 
under the above caption he has made available 
a means by which such data may be intelli- 
gently compiled and made permanent. The 
register forms a volume, quarto in size, and 
well bound, with provisions and directions for 
recording personal and family traits, history 
of birth, growth, health, disease, etc., and also 
blanks for various supplemental data that may 
be considered desirable in such a history, such 
as photographs, clinical and dental records. 

The volume closes with a timely discussion 
of subjects relating to human welfare, and in- 
cludes such topics as The Child as a Problem 
to Parents, The Building of a Citizen, En- 
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vironment and inherited Tendencies, Personal 
Hygiene, Age and Age Values, Development of 
the Mind, all of which are presented in terms 
easily understood, and at the same time with- 
out sacrificing scientific accuracy. | 
The writer welcomes this register as a 
worthy contribution toward a better under- 
standing of the importance of human statistics 
in relation to the imperative necessity of both 
human conservation and racial betterment. 
The author has spared no pains, and has evi- 
dently devoted long and strenuous labor in its 
production, and the publishers, F. A. Davis 
Company, Philadelphia, have also done well 
their part in giving to the book their usual ex- 
cellence of artistic and mechanical values. 


CuHarLes W. Hareirr 


SYRACUSE UNIVERSITY 


REWARDS FOR NATIONAL SERVICE 


To tHE Epitor or Scrence: The American 
government has embarked in what will be the 
greatest war in its history and as such de- 
serves and demands the unqualified support of 
its citizens and that every effort be made to 
secure such services at the minimum cost. 

An effort, I believe, is being made to or- 
ganize and direct the inventive skill of the 
American people so as to render victory more 
certain, save life and property and shorten the 
conflict. Abroad in many cases such services 
are rendered gratuitously but the donator in 
meritorious cases is rewarded by a suitable 
decoration. This in many case is prized more 
highly than a monetary reward. 

Since the government is making an effort 
to secure such expert inventive assistance as 
practicable, would it not be possible to prevail 
upon the government to institute such a 
decoration and if not for the American As- 
sociation for the Advancement of Science, as 
the greatest organization competent to repre- 
sent the consensus of expert opinion to do so. 


x 





SCIENTIFIC BOOKS 


Konchiigaku Hanron Jékwan (General Trea- 
tise on Entomology). By Dr. T. Miyake. 
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Shokabo, Nihonbashi, Tokyo, June, 1917, 

3.50 yen. 

Dr. T. Miyake, of the Imperial Agricultural 
Experiment Station at Nishigahara, Tokyo, 
has just brought out an excellent book which 
will serve as the first part of a handbook of 
entomology. It is beautifully printed in Ja- 
panese, fully illustrated, and handsomely 
bound. It deals with the morphology, physiol- 
ogy and embryology of insects, a field to which, 
the author states, Japanese entomologists have 
hitherto made very few contributions. The 
book is therefore largely a compilation, though 
here and there the researches of Japanese ento- 
mologists are quoted. The work is a pioneer 
of its kind, and the most detailed book that has 
ever appeared in Japan. It covers 347 pages 
and contains 227 figures. The majority of the 
figures are borrowed from German, American, 
English and other writers, and are fully 
credited. Some of the line drawings are ap- 
parently original and are very well done. 

Dr. Miyake proposes, in his second volume, 
to publish a brief history of entomology in 
Japan. He expects to publish four volumes 
in all, the entire work to be used as a text-book 
for colleges and universities. It is a pity that 
European and American entomologists have 
such a slight knowledge of the Japanese lan- 
guage, for the book has a very attractive ap- 
pearance and many would like to consult it. 


L. O. Howarp 





HERB-GROWING IN THE BRITISH 
EMPIRE 


The British Medical Journal states that at 
the meeting of the Royal Society of Arts on 
May 2nd Mr. J. C. Shenstone, F.L.S., read a 
paper on herb-growing in the British empire. 
At the present time, he said, herbal remedies 
occupied a more important place in the med- 
ical and domestic practise in most European 
countries than they did with us. When the war 
broke out the discovery was made that we had 
become dependent upon the Central Empires 
not only for synthetic chemicals, but for the 
supply of herbal medicines formerly grown 
by us. Some of these plants, such as bella- 
donna, henbane, foxglove, colchicum, and per- 
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haps valerian and male fern, were indispen- 
sable, but although they had belonged to our 
native flora, or at least had been cultivated 
in this country from very early times, their 
cultivation had fallen into neglect. The same 
was true of less valuable plants such as the 
dandelion, poppy capsules, and camomile 
flowers. As to belladonna and henbane, it 
was pretty certain that their alkaloidal value 
could be raised considerably without increas- 
ing the cost of production, but for this pur- 
pose the cooperation of the chemist would be 
required. It has also been stated that the 
wild foxglove of this country could supply the 
market for digitalis. A medical friend who 
collected his own digitalis and prepared his 
own tincture had told him that he found that 
foxglove growing on a hot sandy bank pro- 
tected by a wood gave him the best results. Ex- 
periments in producing the most active dan- 
delion juice would be worth consideration. 
Liquorice, most of which came from Spain 
and Italy, could be cultivated in Essex and 
Surry, and was already grown in Yorkshire. 
Many valuable drugs imported from the 
American continent were not unsuited to our 
climate; Podophyllum peltatum, Linn., im- 
ported from America, had figured in our gar- 
den catalogues as a decorative plant. He 
begged medical men to give some attention, 
in conjunction with pharmacists and botan- 
ists, to investigating likely plants, for there 
could be no doubt that the varied and numer- 
ous flora of the British Empire would yield 
medicines of even greater value than those 
imported from foreign countries. Sir Robert 
Armstrong-Jones, who occupied the chair, 
said that there were eighty or one hundred 
medicinal herbs and. plants of medicinal 
value; Mr. Shenstone had referred to about 
forty of them, but the remainder could also 
be grown practically within our . empire. 
There were many reasons for the decay in 
the use of the medicinal herbs, but the chief 
was the insinuating tablet. If herb-growing 
were taken in hand, it should be done at once, 
for belladonna only paid in the second year 
and aconite in the third. He understood that 
the shortage of digitalis had now been just 
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overcome. Sir George Savage referred to the 
great amount of interest he found in the old 
herbals in his possession, although some of 
them were difficult to follow. He had spent 
four years in a very wide country practise in 
Cumberland, and he recalled his indebted- 
ness to a man who made a great many of the 
simpler remedies from dandelions and other 
plants, and saved a great deal of trouble. 
British bed-straw was a useful herb; in the 
British Medical Journal of forty years ago 
he found a note on its efficacy in certain 
eases. He concluded by quoting a remark of 
Rousseau to the effect that the field of botany 
had not been studied by scientists, but had 
been exploited by medical men who wished 
the public to have faith in their simples. 





SPECIAL ARTICLES 
THE CHEMICAL BASIS OF REGENERATION 
AND GEOTROPISM 

1. Ir is a well-known fact that in many 
plants after the removal of the apex some res- 
toration of the old form is accomplished by 
the growth of a hitherto dormant bud near the 
wound. This process has been called regener- 
ation. It is also well known that in certain 
fir trees the old form is restored in such a case 
in an apparently different way, namely by one 
or more of the horizontal branches next to the 
apex beginning to grow vertically upwards 
(negative geotropism). One may wonder how 
it can happen that the same result, namely the 
restoration of the old form, is accomplished 
in the organic world in such different ways; 
and it is quite natural that occurrences of this 
kind should suggest to one not a mechanist 
the conception of mystic forces acting inside 
or outside the living organism towards a 
definite purpose, in this case the restoration of 
the lost apex. The writer pointed out not 
long ago that both phenomena, the restoration 
of form of a mutilated organism by geotropic 
bending as well as by the growing out of 
hitherto dormant buds may be caused by one 
and the same agency; namely the collection 
of certain chemical substances near the 
wound. New experiments which the writer 


1 Loeb, J., Scrence, 1916, XLIV., 210; Bot. Ga- 
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has since made seem to prove this idea to be 
correct. 

2. In a previous paper the writer had shown 
that when an isolated piece of stem of Bryo- 
phyllum calycinum, from 10 to 15 em. long, 
with one leaf attached to its apical end, is 
put in a horizontal position the stem will grad- 
ually bend and assume the shape of a U, with 
the concave side upwards and that this bending 
is due to the active growth of a certain layer 
of cells in the cortex on the lower side of the 
stem. When the same experiment is made with 
stems without a leaf attached some gevtropic 
bending of the stem still occurs, but at a much 
slower rate. From this observation the writer 
drew the conclusion that the leaf furnishes - 
material to the stem which causes the growth 
of the cortex of the lower side of the stem, re- 
sulting in the subsquent geotropic bending of 
the stem.* The leaf forces this material into 
that part of the stem which is situated more 
basally than the leaf; since the part of the stem 
situated in front of a leaf does as a rule not 
show any geotropic bending. The fact that 
the growth leading to the geotropic curvature 
takes place in the cells of the lower side of a 
horizontally placed stem indicates that the 
material causing the growth collects on the 
lower side of the stem, which appears quite 
natural, since this material is a liquid, pos- 
sibly containing some solid particles in sus- 
pension. A slight leakage of sap from the 
conducting vessels might be sufficient to ac- 
count for such an accumulation of material 
on the under side of a horizontally placed 
stem. 

3. Since the publication of these observa- 
tions on geotropism in Bryophyllum the writer 
has been able to show that the mass of shoots 
which an isolated leaf can produce from its 
notches is a function of the mass of the leaf 
and that sister leaves of equal size when iso- 
lated from the stem produce equal masses of 
shoots under equal conditions and in equal 
time, even if the number of shoots produced 
differs considerably in the two leaves. When 


gette, 1917, LXIII., 25; ‘*‘The Organism as a 
Whole,’’ New York, 1916, p. 153. 
2 Loe. cit. 
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the mass of one set of isolated leaves is reduced 
by cutting out pieces from their center while 
their isolated sister leaves remain intact the 
mass of shoots produced by the two sets of 
sister leaves varies approximately in propor- 
tion with the mass of the leaves.’ 

If it is true that the geotropic bending of a 
horizontally placed stem depends upon the 
mass of material furnished to the stem by the 
leaf we should expect that a reduction of the 
mass of the leaf would correspondingly retard 
the rate of geotropic bending in the stem. The 
writer has recently carried out such experi- 
ments and they corroborate this expectation. 
If two sets of stems of equal length are sus- 
pended in an aquarium, each with one leaf 
attached to its apical end, and if the size of 
the leaf is reduced in one set by cutting away 
pieces of the leaf, the geotropic bending takes 
place the more slowly the smaller the mass of 
the leaf. It is difficult to conceive of a more 
striking experiment. When the mass of the 
leaf is reduced to zero, the bending is ex- 
tremely slow. 

4. These experiments suggest that the 
growth of the cells of a horizontally placed 
stem which gives rise to the geotropic bending 
is accelerated by substances furnished to the 
stem by an apical leaf; and that these sub- 
stances might be the same as those which serve 
for the formation of roots and shoots in the 
isolated leaf. If this were true, a leaf attached 
to a piece pf stem should form a smaller mass 
of shoots and roots than its sister leaf entirely 
detached from the stem, since in the former 
part of the material available for shoot forma- 
tion should go into the stem. 

It has been known for some time that a 
piece of stem inhibits the shoot formation in 
a leaf of Bryophyllum calycinum, but this in- 
hibition was attributed by former writers to 
an influence of roots formed on such a piece 
of stem. By suitable experiments it can be 
shown, however, that the inhibition takes place 
also when no roots are formed on the stem. 

It seemed to the writer that the inhibiting 
influence of the stem on the shoot production 


8 Loeb, J., ScIENCE, 1917, XLV., 436; Bot. Ga- 
zette, 1917 (in print). 
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in the leaf was due, as stated, to the absorp- 
tion of material from the leaf by the stem 
which would have served for the growth of 
roots and shoots in the leaf if the latter had 
been detached from the stem; and that the 
material flowing from the leaf into the stem 
was causing the growth of the cells in the lower 
side of a horizontally placed stem, thereby giv- 
ing rise to the geotropic bending of the stem 
(and incidentally also to the callus formation 
at the base of the stem). If this were true 
there should exist a simple quantitative rela- 
tion between the inhibiting power of the stem 
upon shoot formation in a leaf and the in- 
crease in the mass of the stem; namely, the 
two quantities should be approximately equal. 
The writer has carried out such experiments 
in large numbers and found that this relation 
holds true, namely that a piece of stem at- 
tached to a leaf increases its weight by ap- 
proximately the same amount by which the 
shoot production in the leaf is diminished. 
For these experiments the following method 
was adopted. 

5. A piece from the stem of Bryophyllum, 
containing one node with its two leaves, is cut 
out from a plant and the stem split longitudi- 
nally in the middle between the two leaves, 
leaving one half of the stem attached to each 
leaf. The half stem is removed from one leaf 
and weighed directly. The leaf whose half 
stem is cut off and the leaf with a half stem 
still attached to it serve for the experiment. 
After several weeks the amount of shoots in 
both leaves is determined by weight and it is 
found that the leaf without stem had produced 
a larger mass of shoots than the leaf with a 
piece of stem attached. The latter is then re- 
moved from the leaf and weighed. It is in- 
variably found that it has increased in weight 
and that this increasé approximately equals 
the diminution in the mass of shoots in the 
leaf under the influence of the stem. The fol- 
lowing may serve as an example. 

Three sets of experiments were made simul- 
taneously on 6, 7 and 7 pairs of sister leaves 
prepared in the way described above; one leaf 
was without stem and the other with one half 
of the split stem. The three experiments dif- 
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fered in regard to the length of the stem, which 
was in the three experiments 2 (A), 1 (B) and 
0.5 em. (C), respectively. The leaves dipped 
with their apices in water. The results are 
given in Table I. In this table we call the dif- 
ference in the mass of shoots produced in the 
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It is almost impossible to split the living 
stem so perfectly that the two pieces are abso- 
lutely equal and in this way an error creeps in 
which can only be eliminated by a large num- 
ber of experiments. In 19 different sets of ex- 
periments the leaves without stems produced 


TABLE I 


DURATION OF EXPERIMENT 23 DAYS 












































| Inhibiting Acti 
Shoots Produced by Leaves Shoots Produced by Stem | a to on 
Increase In 
eet oe | Increase in Weight 
Number Weight, Gm. | Number Weight, Gm. ses ewecne Seceeneek ameeee 
| Produced by Stem) 
—_—— — ' i 
Experiment A. Length of 
stem 2 cm. 6 pairs of 
sister leaves from the | 
same plant. 
Leaves without stems...... 17 1.396 
Leaves with stems........... 5 | 0.266 5 | 0.454 0.888 — 
Experiment B. Length of : | 
stem 1 cm. 7 pairs of | 
sister leaves from the 
same plant. 
Leaves without stems....... 19 1.606 | an 
Leaves with stems........... 13 0.823 4 0.3385 | 0.400 pai 
<Zxperiment C. Length of 
stem 0.5cm. 7 pairs of 
sister leaves from the 
same plant. 
Leaves without stems...... 15 1.006 | oes 
Leaves with stems........... 12 0.464 4 0.105 | 0.289 0.394 394 
. 














leaves without and with stems the inhibiting 
action of the stem. This quantity should 
equal approximately the sum of the mass of 
shoots produced in the axil of the leaf at- 
tached to the stem plus the increase in weight 
of the stem attached to the leaf during the 
duration of the experiment. The ratio of the 
two values should therefore approximately 
equal 1 (Table L.). 

The experiments show that within the limit 
of error the mass of the stem increased in such 
a way as to approximately equal the inhibiting 
effect of the stem on shoot production in the 
notches of the leaf. The mass of roots pro- 
duced in the leaves is neglected since it is 
small compared with the mass of stems. 


27.898 grams of shoots and the leaves with 
stems 9.797 grams. The inhibiting action of 
the stems, 7. e., the difference in shoot produc- 
tion between the leaves without stems and 
their sister leaves with stems was therefore 
18.101 grams. According to our theory the 
weight of the stems which were left attached 
to the leaves should have increased by the 
same amount. The actual increase in the 
weight of the half stems attached to the one set 
of leaves was in the same time 16.695 grams. 
This includes the increase due to shoot pro- 
duction in the axil of the leaf, which was 
slight, amounting in all to less than 1.5 grams. . 
The two values, 18.101 and 16.695 differ by 
8.5 per cent. 
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It seems, therefore, probable that the inhibit- 
ing effect of the stem upon the mass of shoots 
produced in the leaves is due to the absorption 
of a corresponding quantity of material from 
the leaves by the stem. 

6. Summary and Conclusions—(1) The 
writer had shown in a former note that the 
mass of shoots produced in isolated sister 
leaves of Bryophyllum calycinum is in direct 
proportion to the masses of the leaves and that 
this remains true if the mass of one leaf is re- 
duced by cutting out pieces from the center of 
the leaf, while the sister leaf remains intact. 
In this paper it is shown that the rate of geo- 
tropic bending of horizontally placed stems of 
Bryophyllum calycium, if one apical leaf is at- 
tached to the stem, occurs at a rate increasing 
with the mass of the leaf. When the mass of 
the leaf is diminished by cutting away pieces 
the rate of geotropic bending is diminished 
also. 

(2) It had been known for a long time that 
when a piece of stem is attached to a leaf of 
Bryophyllum calycinum the shoot production 
in the latter is diminished or completely inhib- 
ited. It is shown in this paper that the mass 
of a piece of stem attached to a leaf increases 
by approximately the same amount by which 
’ the shoot production in the leaf is diminished 
through the influence of the stem. The infer- 
ence is drawn that the inhibiting effect of the 
stem upon shoot production in the leaf is due 
to the fact that the same material which would 
have been available for shoot production in the 
leaf, had the latter been detached from the 
stem, is now absorbed by the stem. 

(3) This material gives rise in the stem to 
callus formation and to that growth of cer- 
tain cells of the cortex which causes the geo- 
tropic bending; and if the buds of the stem 
are not removed it causes also shoot produc- 
tion on the stem. The comparatively large 
masses involved indicate that this material 
must consist chiefly of the common material 
required for growth, 7. e., water, sugars, amino 
acids, salts; but the accessory substances and 
the hypothetical specific organ-forming sub- 
stances of Sachs may be included in this mass; 
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and this is suggested by the fact that on the 
lower side of a horizontally placed stem, roots 
grow out, while shoots grow out from the 
upper side. There must, therefore, be asso- 
ciated with the material which causes geo- 
tropic bending also something which favors 
the growth of roots and this may be one of 
the hypothetical substances of Sachs. 

(4) These facts give a simple explanation 
of the “ resourcefulness” of the organism re- 
ferred to in the beginning of this paper, 
namely that plants may restore their lost apex 
either by the growth of the hitherto dormant 
buds near the wound or by a geotropic bend- 
ing of former horizontal branches next to the 
wound (fir trees). Our experiments suggest 
that the cause is the same in both cases, 
namely, a mass action of the nutritive, and 
possibly also of some specific substances, upon 
the cells of dormant buds or upon the cells of 
the lower side of horizontal branches which 
leads to a rapid synthesis and growth in these 
cells. Without the removal of the old apex 
this growth would not have taken place, for 
the simple reason that the nutritive material 
would have had no chance to collect near the 
wound in masses sufficient for the growth. 

(5) The phenomena of geotropism thus turn 
out to be phenomena of mass action, probably 
of the common nutritive material circulating 
in the sap and they are apparently of the same 
nature as the growth of dormant buds, which 
is also due to a mass action of the same sub- 
stances. Gravity need play only a passive 
role, allowing masses of liquids to “ seek their 
level.” In the literature of geotropism this 
phenomenon is treated as a case of “ stimula- 
tion,” but this treatment misses the essential 
point, namely, the chemical mass action in- 
volved, and it substitutes a fictitious factor, 
the “stimulus” of gravitation, which in all 
probability does not exist. The case is similar 
to that of heliotropism when the orientation of 
animals to light is treated as a “ reaction to a 
stimulus” instead of as an instance of the 
photochemical law of Bunsen and Roscoe. 


J. ACQUES LorsB 


Tue ROCKEFELLER INSTITUTE FOR 
MEDICAL RESEARCH 
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Some oxidation reactions: H. D, Gress and C. 
Conover. The investigation of the cause of colora- 
tion of some compounds begun some years ago by 
the writers while in the tropics was described. 
Since all of the reactions which were encountered 
were catalyzed by light, the studies were greatly 
facilitated by the intense sunlight of the tropics. 
These investigations are now being extended to 
other catalytic reactions which promise some com- 
mercial importance. 


The action of aluminum chloride upon aromatic 
hydrocarbons: Gustav EGLorr and :%0BERT J. 
Moore. Benzene, toluene, xylene, cumene and cy- 
mene were distilled over a period of twenty-four 
hours with ten per cent. by weight, of aluminum 
chloride in order to determine the percentage 
yields of reaction products. The results in terms 
of percentages, were as follows: 























Hydrocarbons Used |Benzene/Toluene | Xylene |Cumene Cymene 
Benzene............ 93.4 | 15.0 5.6 1.5 0.8 
Toleem@sssccsses <x sad 60.0 | 19.0 2.7 | 14.3 
K FIOM ss iv dvi sores oe 3.5 | 30.0 | 26.5 7.0 
Cumene............ ve" aha oh 63.6 ae 
Cymene............ a ed, oa nA 28.5 
Naphthene........ iia 0.8| 06) 06] 05 
TWP. .:dinsscpeneuents 6.8 | 20.0 | 44.0 4.0 | 49.4 











The naphthene formed during the above reactions 
proved to be hexahydrotoluene. Traces of phenol 
were noticed in all the reactions, the toluene, in 
particular, yielding one per cent. 


A study of the nitrogen distribution in different 
soil types: C. A. Morrow. The study was made 
on two peats, one muck, seven mineral surface 
soils and one subsoil, all from Minnesota.. The 
method of Van Slyke’s protein analysis was used 
throughout the investigation because the nitrogen 
could be separated into a larger number of frac- 
tions than by the employment of earlier methods. 
The most significant fact brought out by this 
study is that the organic nitrogen distribution in 
different soil types is very uniform. This is to be 
expected, since the nitrogen distribution in soils is 
an average distribution of all the plant and ani- 
mal nitrogenous products that find their way to the 
soil, 
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New deriwatives of arsanilic acid: OLIVER Kamm. 
A new series of acyl derivatives of arsanilie acid 
has been prepared; viz., the halogen-benzenesul- 
fonyl derivatives, and their physiological action 
has been studied. The introduction of halogens 
increases the toxicity of these arsenic compounds. 


Tetraphenylmethane: OLIvER Kamm. The ac- 
tion of phenylmagnesium bromide upon various 
ethers of triphenyl ecarbinol has been studied. 
This reaction was found very convenient for the 
preparation of tetraphenylmethane, the yield in 
the case of the phenyl ether being 20 per cent. 


Oxidation products of alkaline copper sulphate 
on lactose: W. Lee Lewis. The products are 
mainly galactasido acids whose hydrolysis yields 
galactose and acids containing from one to six 
carbon atoms. One hundred grams of enhydrous 
lactose gave 9.65 gms. of carbon dioxide, 3.06 
grams of formic acid and 97 grams of nonvolatile 
syrupy acids. The hydrolysis of these later gave 
29.30 gms. of galactose, 52.90 gms. syrupy acids 
and 0.486 gms. of oxalic acid. The analysis of 
these syrupy acids has so far yielded 14.26 gms. of 
mannonie lactone, 4 gms. of glycollic acid and the 
residue gives evidence of trioxy butyric acid and 
d-1 glycerinic. The origin of these acids is found in 
the explanation of Nef. Intermediate galactasido 
hexose dienols are formed whose dissociation and 
oxidation logically account for the products. The 
presence of such large amounts of mannonic lactone, 
obtained also from maltose, must originate in a 
benzillic acid rearrangement of galactasido-gluco- 
sone, and sharply differentiates the oxidation of 
the simple hexoses from the reducing disaccharoses. 
The glucosido acids clearly explain the lesser re- 
ducing power of the latter. 


The oxidation of ethyl alcohol by means of alka- 
line potassium permanganate: WM. LioyD Evans 
and Jesse E. Day. In neutral aqueous solutions 
of potassium permanganate at 25°, 50° and 75°, 
ethyl alcohol is oxidized exclusively to acetic acid; 
in alkaline solutions of the same reagent, acetic, 
oxalic and carbonic acids are the reaction prod- 
ucts. A continuous increase in the concentration 
of the potassium hydroxide produces a correspond- 
ing increase in the yield of oxalic and carbonic 
acids, and a diminution in the yield of acetic acid. 
An increase in the temperature of the reaction 
tends to increase the yield of oxalic and carbonic 
acids and a diminution in the yield of acetic acid. 


The oxidation of acetaldehyde by means of alka- 
line potassium permanganate: WM. Lioyp Evans 
and Homer B, ADKINS. The same general results 
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were obtained in the oxidation of acetaldehyde in 
alkaline potassium permanganate solutions as are 
described for ethyl alcohol in the previous ab- 
stract. 


DIVISION OF WATER, SEWAGE AND SANITATION 


E. H. 8S. Bailey, Chairman 
H. P. Corson, Secretary 


Seasonal distribution of soil and fecal strains of 
the colon-aerogenes group in surface waters: 
MyrTLE GREENFIELD and W. N. Sxourup. A sur- 
vey was made of five surface water supplies, 
equipped with rapid sand filters, with the object of 


determining the variation of the organisms of the- 


colon-aerogenes group during wet and dry weather, 
and their response to treatment. During rainy 
weather, the soil strains of the colon-aerogenes 
group predominated in raw water. During ex- 
tremely dry weather, fecal strains of the colon- 
aerogenes group predominated in raw water, par- 
ticularly if there was much sewage pollution. 
There seemed to be no difference between soil and 
fecal strains isolated from raw water in their re- 
sistence to treatment. 


Legal status and work of the water and sewage 
laboratory of the state board of health: C. C. 
Young. The laboratory was for many years de- 
pendent for support upon direct appropriation to 
the university by the legislature and there never 
were adequate funds with which to do the work 
demanded. The 1915 legislature passed a law re- 
quiring annual analyses and inspections of water 
supplies and providing for rules and regulations 
to be drawn up by the State Board of Health and 
fees to cover the cost of the work. There has been 
practically no objection to the law, which has been 
in operation since July 1, 1915. Six thousand 
samples were examined last year and abundant data 
have been collected on the operation of the purifica- 
tion plants of the ground-water supplies. 


The problems of water supply of a great rail- 
road system: OrTon T. Rees. Railroads have to 
deal with all sorts of water conditions, dependent 
upon the location of their lines. As the road de- 
velops old sources of water supply become inade- 
quate or are found harmful. Water surveys be- 
come necessary in order to secare the best pos- 
sible supplies. The relatively small number of suit- 
able waters for boiler use make it necessary to 
treat the greater number of waters in order to 
render poor water supplies suitable for boiler use. 
The extent of water treatment as practised by the 
A. T. & 8. F. Ry. system. The means employed 
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to furnish pure drinking water to the traveling 
public and the employes of the railroad system. 


Well waters of Chicago: EpwarpD Bartow. An 
investigation was made of the source, quality and 
method of obtaining the thirty million gallons of 
well water used each day in Chicago and the effect 
of removing this quantity of water. Water can be 
obtained from wells in the Chicago area in suffi- 
cient quantities for many manufacturing purposes, 
Amounts of water up to 20 gallons per minute can 
be obtained from wells less than 500 feet deep. 
For larger amounts, wells should be sunk to a 
depth of 1,600 feet. Salt water is reached at 
about 1,700 feet. Water from less than 500 feet 
ean be used satisfactorily in boilers, but the water 
from the deeper wells can not be used without 
softening. For cooling purposes water from 350 
feet having a temperature of 52° Fahrenheit and 
from 1,600 to 1,700 feet having a temperature of 
57° Fahrenheit is available. Hydrogen sulfide is 
found only in water from the Niagara limestone. 
Water free from hydrogen sulfide can be obtained 
by casing off the Niagara limestone, extending 
the casing through the Maquoketa shale. 


The vertical distribution of dissolwed oxygen 
and the precipitation by salt water in certain tidal 
areas: J. W. SALE and W. W. SKINNER. It was 
shown that the lower layers of certain tidal waters 
under investigation contain less dissolved oxygen 
than the upper layers. Evidence is presented to 
show that this phenomenon is caused by the 
stratification of the water due to the specific grav- 
ity of the under-run of sea water which cuts off 
vertical circulation, and to the subsequent de- 
pletion of the oxygen in the lower layers by nat- 
ural agencies. The depletion of oxygen is found 
to be greatest in September. The precipitation 
and sedimentation of matter in tidal areas by sea 
water is presented in graphic form. Those data 
are considered to be of particular interest from 
the viewpoint of fish and shell fish life. 


DIVISION OF PHARMACEUTICAL CHEMISTRY 


L. F. Kebler, Chairman 
George D. Beal, Secretary 


The volatile oil of Monarda fistulosa: Ememr- 
son R. Mituer. In addition to the compounds 
previously identified in this oil the presence of 
d-a-pinene (nitrol benzylamine, m.p. 123°-124°) 
has been proved and probably butyric and valeric 
aldehydes (p-nitrophenyl hydrazones). 

The volatile oil of Nepta cataria: Emerson R. 
MiLtER. Two samples of this oil had the density 
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reported by Schimmel & Company, namely 1.04. 
It is very different from most volatile oils in that 
it dissolves to the extent of 90-92 per cent. in 5 
per cent. sodium carbonate solution. 


The action of phenol on tin containers: HARPER 
F, ZotuEr. This investigation had its origin in 
the analysis of a precipitate occurring in the pre- 
servative used in connection with the hog-cholera 
serum prepared in the Serum Plant of the Kansas 
State Agricultural College. This preservative con- 
sisted of 5 per cent. C. P. phenol; 10 per cent. C. 
P. glycerol, and 85 per cent. distilled water by 
volume. 


Some constituents of the American grape-fruit 
(Citrus decwmana): Harper F. Zouuer. The ob- 
ject of the investigation was to determine the 
major constituents of the American-grown grape- 
fruit, and the possibilities of recovering valuable 
by-products from its culls. Citric acid to 75 per 
cent. of the amount found in lemons—an oil, 
similar to orange-oil, in amounts larger than in 
lemons, and pectin in large quantities—can be ex- 
tracted from the culls in one process, as described. 
Glucoside can also be secured in the same process 
with slightly increased expense. 


A laboratory method for the preparation of ben- 
zoquinone from aniline: C. E. Boord and E. H. 
Lors. A detailed description of a method for the 
oxidation of aniline to quinone by manganese di- 
oxide and sulfuric acid. A cheaper and more con- 
venient method for the preparation of quinone. 


The preparation of a-acetyl arylhydrazines: C. 
E. Boorp and C, E. SENSEMANN. The preparation 
and properties of a-acetyl-p-tolylhydrazine, a-acetyl- 
o-tolylhydrazine and a-acetyl-a-(1 naphthyl) hy- 
drazine were described in detail. 

A study of the constitution of hydrazino-qui- 
nones:; EDWARD ScuMiIpT and C. E. Boorp. The 
condensation products of a-benzoyl phenylhydra- 
zine with trichlorquinone, 2, 6-dichlorquinone and 
2, 5-dichlorquinone and their derivatives are de- 
scribed in detail and their constitution is discussed. 
The evidence gained from four lines of attack 
seems to indicate that these substances are deriva- 
tives of orthobenzoquinone phenylhydrazone. 


A further study of chloro ethers: Frrenp E. 
CuakK and E. Mack. Continuing the work of 
Clark, Cox and Mack (J. A. C. S., April, 1917) the 
action of chloro-dimethyl ether on salts of aromatic 
acids has been undertaken. Methyxymethyl ben- 
zoate is a colorless liquid, boiling at 140° under 
36 mm., decomposes when distilled under ordinary 
pressure. Molecular weight determinations and 
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decomposition reactions indicate its formula to be 
C6H,COOCH,-6-CH;,. 


At — 35 it becomes viscous and at — 80 very vis- 
cous. Its density has been determined at 0, 18 
and 25. No actions with sulphonates. Physical 
constants have been obtained on ethyl methyl chloro 
ether and chloromethylbenzyl ether is being 
studied. 


The crisscross addition on conjugate systems: 
J. R. Battey, N. H. Moore and A. T, McPHERSON. 
This paper represents a continuation of the work 
of Bailey and Moore published in Jour. Am. Chem. 
Soc., 39, 279, 1917, under the title, ‘‘The use of 
eyanic acid in glacial acetic acid, II., The addition 
of cyanic acid on benzalazine.’’ The new work in- 
cludes an investigation of the action of sulfocyaniec 
acid and phenyl isocyanate on benzalazine, and 
besides the investigation has been extended to other 
azines. The authors interpret these reactions, as 
exemplified by the action of cyanic acid on benza- 
lazine, as follows: 


NH NH 
a. edie] 


| co-<co 
v L Y 
C.H;CH=N — N =CHGH;, 


and suggest for this new type of reaction for a 
conjugate system the name, ‘‘ crisscross addition.’’ 
In the crisseross addition binuclear, five atom 
rings result. Cyanic acid and benzalazine, for ex- 
ample, yield, 


C.Hs — CH 


L 

NH N-—CO 
| | | 
CO—N NH 


if 
CH — CeHs. 


DIVISION OF AGRICULTURAL AND FOOD CHEMISTRY 
T. J. Bryan, Chairman 
Glen. F, Mason, Secretary 


A study of the Reichert-Meissl process with a 
view to its modification: A. Hayrss and W. F. 
Coover. Difficulty is usually experienced in ob- 
taining closely agreeing results in determining the 
Reichert-Meiss] number of butter fat by the pres- 
ent method. The authors have studied the factors 
which cause the variations such as method of 
saponification, amount of sulphuric acid used in 
excess, rate and temperature of distillation, shape 
and size of flask, temperature of condenser water 
and size and amount of pumice. The study has 
shown the influence of certain factors and that 
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closely agreeing results can be obtained by using 
the proper method. 

A method for estimating starch: W. 8. Lona. 
A method is proposed for the estimation of small 
quantities of starch in food products, and is based 
upon the precipitation of starch as the iodide. 
The method yields results of a fair degree of ac- 
curacy with weak starch solutions, and has been 
found applicable to the determination of small 
quantities of starch in jellies and jams. 


The use of alfalfa flour in human nutrition: 
EvIzABETH C. SpraGue. Alfalfa flour is the finely 
powdered leaves of the dried plant. It contains 
practically no starch and is not a flour within the 
meaning of the term.as applied to cereal flours. 
It can, however, be blended with cereal flours. In 
its unpurified state it is rank in flavor and imparts 
to the mixture an undesirable dark green color. A 
method is described by which the color is removed 
and the flavor materially modified. The propor- 
tions in which the purified product ean be added 
to other flours are given. The blending of alfalfa 
and wheat flours increases considerably the nitro- 
gen and the mineral contents of the preparations 
in which it is used. Samples were shown of breads 
in which the blended flour was used. 

The effect of prolonged production of alfalfa on 
the nitrogen content of the soil; C. O. SWANSON. 
Kansas has a number of fields in which alfalfa has 
been growing continuously for twenty to thirty 
or more years. While most of the fields are found 
in the middle and western part of the state, a few 
old fields are also found in the eastern part. 
Near most of these fields is found soil of the same 
type which has been continuously cropped to grain, 
usually wheat and corn, for thirty to forty years 
or more, and soil in native sod, used either as pas- 
ture or hay land. By sampling such fields close to- 
gether and analyzing the soil, data are obtained 
that show the rate at which nitrogen disappears 
from the soil continuously cropped to grains; the 
nitrogen content of the soil which has never been 
broken; and by comparison it is possible to caleu- 
late the amount of increase or decrease in nitrogen 
in the soil_on which alfalfa has been growing for 
a long time. 

Variations in the ether extract of silage: L. D. 
Haieu. The analysis of a sample of corn silage 
some months after the first analysis shows that 
the composition of the dry matter has changed. 
There has been a loss in the amount of ether sol- 
uble material and crude fiber, especially the 
former constituent. Also the percentage of mois- 
ture and ether extract of silage at any one time 
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will vary according to the method of drying. The 
acidity of silage seems to be largely the cause of 
change of composition on standing and the vary- 
ing results on drying. The conclusions are that 
the corn silage should be analyzed promptly to ob- 
tain the composition of the silage as used. Also 
variations due to drying may be avoided by the use 
of the vacuum method throughout. 


The occurrence and action of molds in soils: P, 
E. Brown and W. V. HALVERSEN. Attention is 
directed to the importance from the fertility 
standpoint of the occurrence and -action of molds 
in soils. These organisms have been found to occur 
in practically all soils, not only in a spore state, but 
also in an active form. In general, the numbers 
present have amounted to about one tenth of the 
total number of bacteria present. Their action is 
varied, but they have been definitely shown to 
bring about the destruction of cellulose and the 
breaking down of protein, producing in the latter 
process much ammonia. Inorganic compounds in 
the soil are also affected by mold growth and 
available phosphorus and sulfur are both produced 
in considerable amounts by these organisms. 


Sulfofication in manures and its influence on the 
production of available phosphorus from floats: 
P, E. Brown and H. W. Warner. Mixtures of 
flowers of sulfur with compost, horse manure, or 
cow manure allowed to ferment for varying lengths 
of time showed a rapid oxidation of the sulfur 
with the production of sulfuric acid. These 
manures evidently possess a vigorous sulfofying 
flora. Rock phosphate when composted with horse 
manure and cow manure is reduced in availability, 


evidently due to an increased development of 


phosphorus-assimilating organisms. The reverse is 
true when the floats are mixed with compost. 
When sulfur and floats together are composted 
with the various manures there is an enormous in- 
crease in the production of available phosphorus, 
which continues up to fifteen weeks. A practical 
method for producing acid phosphate on the farm 
is suggested by composting sulfur, floats and 
manure in the proper proportions. 

Identification of added colors in butter and oleo- 
margarine: H. A. Luss. The various tests for the 
detection of added color in butter and oleomarga- 
rine are discussed and their limitations are de- 
scribed. Suggestions are made for the improve- 
ment of the various tests: A method is described 
for the isolation of o-toluene-azo-8-naphthylamine 
and benzene azo-8-naphthylamine from butter and 
oleomargarine and a method for their identification 
is given. 





